IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS 



Seong-Taek HWANG et al. 
Not Yet Assigned 
September 10, 2003 



SERIAL NO. 



FILED 



FOR 



WIDEBAND OPTICAL FIBER AMPLIFIER 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 119 



MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2003-3 1969 May 20, 2003 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 



CHA & REITER 

411 Hackensack Ave, 9 th floor 

Hackensack, NJ 07601 

(201)518-5518 

Date: September 10. 2003 



I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, COMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on Septemba^flf 2003< 




S*gye^eha 
Attorney for Applicant 
Registration No. 44,069 



Certificate of Mailing Under 37 CFR 1.8 



Steve S. Cha. Reg. No. 44.069 
Name of Registered Rep.) 
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PROPERTY OFFICE 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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1020030031969 # ^ 200 3/7/7 

#7] ^12 Hi -4^ S Tffl- ^3 *3«Kr Aif^jo] 

#7l ^l-eflolEi^ ^)2 iH<HH ^-a]^ c ^ L «]iJ= # 

4*1 S ^S^r -8-71 ^ 1-5)1 ojE^ ^|2 ISS «VA>Al7H, ZL X-H^fofl og^ 

« 4* ***** ^7] A^eflolE^ ^2 £H S *S|*H? ^ o. 3^ ^ ^ ^ 3 
^« *f|4 *^*Hr #^4, *fll £S1 #AlJr ^ofl 

A "1 L ^I^fe ^12 iES, C ^jr-j- ^-7] ^12 #4 

^13 IBS *S|SRr 33R1- ^7l<4, ^71 344 -8-71 4# ^HP «^ 7 ]oj 

*fll ^HAS^j ^71 C ^ L «fl- ^J:» f^JL, ^>«v « 0 V#^ a> 7] % 

3* 34^ av 7) ^ ^-44 ^2 s.^s.^-b\ 

L ^E— ^IJM- ^47)4 , ^4 l ^Is!- Aj-71 #^Jf4 ^.o. s # ^ 
4?M, ^4 S MH— MJl« # 7 | ^ u cj-o.^ *3*Kr ^13 *^Jf# 3E. 

r4S51] 

£ 2 
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[xnoiol] 
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1020030031969 m A , i 

^7}: 2003/7/7 



^#7] {WIDEBAND OPTICAL FIBER AMPLIFIER} 



---v- . »_i ^ l_i T=10J 



« *«■ t^* *is ens. ^je* _ } 

o, ^ o.^ ir^WSLsm ^ ^ #7>7> ^ o]4i ^ 

* ** 4ir3- ^ «^ os, 1530~1560n m ^ C «H-(Band) , 
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1020030031969 #^ ^4: 2003/7/7 

^ 1570~1600nm4 L «jH 4# ^4 ^JlI^I Af-g-s]ji 014. ns] 14 , e^fl ^g- 

3# ^ <r-M ^7>S. <y*fl iL4 Jl^^I SH^>7] ^o.S.Ai, 

1450~1500nm4 S 4^ ^4 #a!Jl44 S^*H 4-§-*Rr 1HM ^#4:2 

< 6 > A>-*V ^ tj-f^ tfJ-^O} n>£ Arj S_ 4# tjj^Oj ^^1-^. 

#^4€ *r 5Ufe 4°<R> 4£^- ^^7> ^-B-l- S^Rr %tfl<3 %^7l7} 

^ AV-g-E]ji oicf. Aj-^^. ig^s.^ o|^-(Erbiuni) Hi^r «( Thulium) ^4 o] 

£<>1 >i4 Af^-5]J7 014. ££. <^-§- 0)^-0] f^S}7l ^ S ifflS. 

4 -8-°1^4. 

<7> £ l£ #Hfl 7l#ofl tcf^ 4^4 ^S.« 7 > ^jiL tifl^^ #tfl^ #^44 ^ 

-8- 44^ 5=ia°14. £. 1^ , ^bJ)4 %^7}±r 4^ J f4 <gs^ 

444 ^4^1 44 4# tfl^ ^-¥-(140)4, C MH— 

^Al7]fe Tfll ^s-«(i 10 )^, L M3— Mil f-§H4^r *)]2 ^-§^(120)4, S 
ifflH |{!it ^-44^ 7)13 ^-^(130)4, 4 t^lltt ^^S. #4*} 

#3^(150)* if-^q-. C NHH ^OJ:^ 1530~1560nm4 4# ^44 #413: 

#, L 'fflH #415^ 1570~1600nm4 4*J- »J44 f^lf, S 1450-1500 
nm4 4*V tt^-t ^ ^-Al^s. z}-^ S]d] ^-4. 

<8> # 7 j 4# tfl4 ^JfCUO)^ afll ^Hl C Mi^r *fl 

2 ^£S, L «jl= ^jLir ^13 #°.3. f S ifflH. 7tf4 -f*fl ^-71 444 % 

3^3. afl 64^ ^ ^4(141)4, m 4# ^4 ^4(142), afil 0} 

°1#3H4 (143)4, ^12 ofoj^eflolEi (144)4, ^13 <>H*3144( 145)1- S.^4. 
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1020030031969 M 'UA- 2003/7/7 

<9> #7) X]6 4# ^ ^4(141)^ #7) 4# tfl^ £^f(140)4 Xll #4 41 s. 
H7f, ^- 7 ] *,17 ^ ^4(142)4 X]2 3.3.7}, #7] 43 4°l#elM4(145)4 

43 3.3.7} 44 M^^l, #7] X]l IHi %*\3L ^oJH C «JH ^ L «01 

— #7] Xj2 £Ei, S >ffl2= Mil #7] Xl3 ISS 

<io> ^-71 XI 7 4^" ^ ^^7](142)^ #7] X]6 4# ^ -1^7j(14i)4 Xj2 £H4 

XU S.B7}, ^7} XU o>o-|^eflolEK 143)4 X]2 337}, #4 Xl2 44*443 (144)4 
Xl3 £B7> <^^^o,^, 4>7l Xl7 44 ^ ^4(142)4 *fll IBi C *ffl-^ 

^ L ifflS. ^-AlJ: f^l4 c "01 = #41^ #7l Xl7 4# ^ ^4(142)4 42 IB 
3-, L "JH MJl^ ^-7] X]7 44 ^ ^^"71(145)4 ^13 £BS #^tlr4. 

<n> -$7] 41 4°l*31°14(i43)^ 44 47 4# ^ ^f-7] (142)4 42 SB^H # 
^4 C *$EL fAjif a o v 7 | Ti)-^- £-^f(140)^ 42 #^§1-4, 44 Xl2 # 

O.S^-Ei 44 ^1 1 oj.ol^^o]E^( 14 3) S ^t}^ 4^1 « 4W4. 

<12> 47I x]2 o]-o]^^o)Ei(l44)^ #7l Xl7 4# ^4(142)^ Xl3 JEB<>1]4 # 

^4 L Mil 44 4<3 ^-^(140)21 X]3 #^44, 47] 43 # 

^B^-Ei 47] 42 o].oj^3HEi (144)5. 4W4. 

<13> 44 43 4 0 1#3H4(145)tt 44 46 4^ ^ 1^4(141)^ X|3 5LB«fl4 # 

34 s f-ilit 44 44 cfl^ ^-^(uo)^ xi 4 #344, 47l x]4 # 

Ai^E] 47) Xl3 4<>l*3H4(145)iiL 4*^Hr 4W4. 
<h> ne^q-, ^eflo] 44 cfl^ ^-^^ 44^1-1- 444 44 cfl ^ ^1 44 £^44 
4 4*fl 4^44 ^ £41^ a}~§-^-_o 5*) , 44:§:«-4 4 ^^s. ^^44 o] 
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1020030031969 #^ < U^\- 2003/7/7 

<15> ^7] #^(150)^ ^7} ^11 1^*1 z\}3 ^f^PiKllO, 120, 130HH A S, 

C, L «fc ^J_*## #7l #^^-(150)^1 #^or^, ^8 4# %^ 

^71(151)4, *fl9 4^9" ^ £^7l(152)# X#tt4. 

<16> #7] ^8 4# Aj^ ^^-7] (151)^ 7114 6>ol^^]o]Ei(lll)ef o^Jg ^ 1 5.H 

<fl C 3H4JL7}-, #7l *fl5 o>o]^iSflol^ (121)4 *fl3 itBofl L ifflE. M^7> 

<^£H, ^-71 ^18 4^ ^^-71(151)^ ^11 £B ^ ^13 IB°ll C «J1H 

^ L «HH. #^}JL^ >8-7] *fl8 4# ^ ^^7] (151)2} 7)]2 IBS #^4- 
<17> #7l *H9 4^ ^ £tM(152)fe #7] ^18 4# ^ ^^-71(151)21 *fl2 

*l]l IBi C ^ L = ^^7)-, ^-71 ^16 4°l*3H^(13lHl 
*)13 IB1 S ^ ^SL7> <y^£H, A\ * ^13 £Bi <^=1 C , L te, S 
-E. 42 S.B.S. #^*t4. 

<18> ^-7] ^11 ##^Hf( 110)^=7 ^>7l 4# ^ ^-«-^-(140)2l ^fl2 #4 M^M, ^"71 

*fl2 ^JlsL-'fEi C «JH ^*\7) ^*1H, 41 °]^r ^7} ^-£K114) 

4, ^li 4# ^ ^^-71(112)4, 4i ^ ^(113)4, >II4 oM#3HEi (in)* 2. 
^&4. 
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1020030031969 U*}: 2003/7/7 

<19> #7] X|l 3g^§ #€(113)£- #7] XU °]^r $7} #>S-fr(114)* 7) 

XU ^##^ ^7} XU O]^- ^7} ^-fr(114)fe ^-7] XU Ag##ofl 4*fl 4§ 

^ AS*] C #^]iL# ^*>x] €4. 

<20> ^-71 XU 4# ^Hfl ^f- 71(112)^ -8-71 4# Cfl^ ^-^(140)21 X|2 £4 X|l j£ 

S7>, #7] XU 3§^§ #-$1(113)4 7113 #7l XU ^ 7 > 3KJ-fKll4)4 XI 2 

5£H7> ^SH, X]l IH°fl <^^^ c ^ = #a1Jl ^ XI 3 III ^€ #7l XU ^ 
##-i: ^71 XU <X# ^7> #>£-&-( 114)4 XI 2 £HS #^ $4. 

<21> #7) X]4 4°l#3H^Ull)Tr #7] X]l ^7> #41 -fK 114)4 ^-7] X]8 -SK V 

^^-71(151)4 XU issf ^^M, ^-7] XU ^7> #^-fKli4HH ^€ 
C MH^ t^llt 4 v 7l Xl8 4*J- ^ €^"71(151)4 XU IBS #^4. HtK ^"71 

*H4 4<>i«HEi(m)^ ^7} xis 4*j- ^ (1*51)3.^ #7] xu #^^- 

( iio)s. #^]Ji-I- 4^4. 

<22> a o > 7 ) ^ 2 ##iH L U20)*r ^"71 4# ^ (140)4 X|3 <Et4 "3^4^, ^"71 

4# tfl^ -gr^?-(140)4 Xl3 ^ASL^-Ei L #^1Jl« ^tt4. ^"71 Xl2 

^^(120)^ X]2 <X# ^7> #^-f|-(124)4, X]2 4# ^ (122)4, X]3 4# 

^ ^71(125)4, X|2 ^# #€(123)4, Xl3 #€(126)4, Xl5 4°l#3l°l^ 

(12D-& 5.^4. 

<23> ^-7) X)2 ^# #€(123)^: %7) X|2 ^7> #^-f}-(124)# ^#^7l7l 4$ £ 

#*4 Xl2 ^ ##-§-, ^71 XI 3 #€( 126)^8: ^#D=4 XI 3 ^##-§- ^-71 XI 2 <X# 

^7> #^-fK 124)3. A o v 7l XI 2 ^7> #^^-(124)^ <#7] XI 2 ^## ^ 

XI 3 ^##<H] 4*fl L SflJE. #4l;£* ^-S>X] £4. 
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1020030031969 2003/7/7 

<24> tf 7 ) 42 4# ^^-71(122)^ #71 s)-# tfl^ ^-^(140)^ *fl3 ^fll i 

E7}, #71 *fl2 ^ #€(123)°ll *ll3 SH7>, #7l 42 o]^r ^7} 3K!-fKl24)4| *fl2 
IH7} y^A ^^M, *Hl S.^4 L ^ zftelSLty 43 £H1 ^12 ^ 

<25> #7l ^15 °M*3H3(12lVfe #7l 4,2 o]^ ^7} 3M§-fKl24)«IM L 

f^llt #71 48 s)-# ^ ^^-71(151)^1 ^13 SH^ll #71 45 °M#efl 

o1eK121)^ #71 ^18 spd- ^ ^^7l(151)S^ #71 ^2 ^^(120)S. ^^Rfr 
^#Jl» x>^-*lcl-. 

<26> ^13 4# ^ ^^-71(125)^ #71 42 o]^- ^7} ^-^-(124)^1 ^1 iH7>, 

#71 45 o}°l#ell°l^(121)oll 42 S.B7}, #7l ^13 ^ #^(126H 43 3LH7> 
sH, 41 £Si L *fl2 IBS -fr^*}ji, 7fl3 £Ei <g^€ ^3 

^^hg- *fll IIS. #^4. 

<27> #71 ^13 #^-^(130)^r #7l ^# cfl^ ^-#^-(140)^1 *fl4 #4 QTi&ct^ 

#7l ^4 ^S.-^-Ei S «,£J= ^H^c}. HLth #71 ^113 ^-^f 

(130)^ !-# ^7> #^-fr(134, Thulium Doped Fiber)^}-, all 4 3j-# ^^1 (132)2f, 

^15 s(-# ^ ^^-71(135)4, *ll4 ^ ^(133)4, ^ S-^deO)^, *fl6 <>H*3l 
(131)1- S^W. 

<28> #71 ^4 ^ #^(133)^: #71 ^7> #^ -$-(134)1" ^ ^ ^ 7l 7l ^ *V £« 0 >^= 

51 ^14 ^^-§-, #7l ^ £.^(160)^: #71 ^7> ^-^-(134)1- ^^§Al7l7l 

«V ^^^^l 45 #71 *fl4 ^ %^(133)-£r 1050nm sf# tfl^aj 
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1020030031969 ^ 2003/7/7 

<29> 3g3g S ^-(i60)^ ^17 £ oH^ e1 ]o1eK161, 165)2}-, ^llO ^ ^ ^ 

^•71(162)^4, ^13 <H-g- ^-B-(i64)2f, ^-71 *fl3 ^7> ^-fi-(164)# 

7]7l a|| 5 ^ ^^1(163)4-, 1560nm£] 3fe >- oj- rtno] ^ 

€(166)* D) X^i}. ^, #7] SLt-(160)£ #7] #«(166)4| 2)n #^ 1560 

nm^ ^-7] ^13 ^7} #^-B-C 164)41 ^ arl o. *a a> 7 1 a vV 

#^-fr(134)«- ^^^I7l7l4] #^*V ^7]# £±± *fl5 #^^>7fl ^4. #7} # 

<30> Aj. 7l ## ^ 7> ^ o.- ^ 7 ) ^| 4 %sg%^ f AV 7l ^ag^ofl o^^fl |^|o^ 

*l ^7l S ifflS. t^llt ^*}7fl^Cf. 
<31> # 7 ) ^o (134) h g 80 ^ ( 15 g 0nm ^ ^ #^0.^ A}-g-^ 

71 £ *V4. zle^M-, I560nm sK> 5fe iSlM*)^ ^fl Aj-g-^sq ^ 

&i=h tq-^, I560nm ^ tfl^^l 5-5. ^ elM^ 

(Distribute Feedback laser) -f-^S. 1560nm sJ-# cfl^cq ^^gj.^ u.^ ^ 

« 5)1°1*HH #* #^7l7l ^tr ^7> #Aj o.^ ^ ^ 

-n-* ^^^17171 $\*V 3§sg %%SLsL ^£51 Sflo)^-c]-. 

<32> # 7 ] ^4 4^- ^bm ^^-71(132)^ #71 tfl £-i&Jf (140)£l ^4 ^ c^^^ 

*fll 5EH41 <9?^ S «,B-EL #^lJifif, Aj-7) ^ 4 ^ ^ 3 iH6)1 ols^ 

A oM *j|4 Jg### ^71 !-# ^7> #^-^-(134)^ <^^€ ^13 £BJL 
<33> Aj-71 >H15 sJ-# ^ ^^-71(135)^ #7l ^7> -B-(134)4lAi s 

#^1« aj-71 ^16 ^^l#ellolE-l( 131)5. #3* r Jl, ^1 ^5 ^^§#* Aj-7) - # 

#^-^-(134)5. #^^-4. 
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1020030031969 #3 ^7}: 2003/7/7 

<34> #71 ^|6 <>H#elH&|(131)-c7 <$7] *\}6 spg- ^ ^^-71(135)^ *J)2 IBSf #7] 

*fl9 4^" ^ ^^71(152)^ ^13 o^s}^, #71 %7\ ^-fKl35)4H # 

S *J1H ^-71 ^|9 4# ^ ^^71(152)^1 ^113 IBS #^3->ZL, #71 

*fl9 ^ ^^-7l(152)S^-E^| #7l ^16 o>ol^eflolEK 131)5. #^Hr ^iL^r 

<35> ^eflo] ^S-7l^ Zj" °J 3*1 71 71 

Sl7l o^ofl olnl ZL Afl7l7> #^4. S^r, #^U ^S-lr-g: Zj- #^^fiiL 51 
71 ol^ofl q-zl-^ S|-# cfl^O.S ^Al7l7l ^t!r 4^ ^1*1*1-711 £H, o] S 

olsfl Zj- ^«ol yj- °g^£l7l #<g £^o) d^- 71^1 711 3^7 ^ 

^7> $14. ^Hfl^l ff47lfe ^ *1^ ^ ^ ^ 5. 

£o] 7-1 ^>Sl^ ^-^7> 

[^Ol Ol-^V T5>^ 7^ 
<36> .a ^o. # 7l ^ v #2fls1 -g-*fl*]# sfl^^l-71 3JiLS>H, ^fi] 

^3£r ^ ^ ^ JL#ol ej=#£ #tfl<*] W^7l# *||**Hr3| 014. 

<37> wVtgo] £ S.^^ 33^7> -g-ol*V ^ ^ 7 > ^ %Q^r 

<38> #71 1!: ^*>7] £ ^ofl tt)-^. S »1?= %H3L ^ C #*Ul£}- 
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1020030031969 2003/7/7 
<39> ^1 <y^^ ^-ai^s-o. ^ 2 #^S>ZL, #7l *ll2 SB^l ^€ 

###4 S ^tels.-!- *il3 £ss ^€31°]^; 

<40> #7] A-^-eflo]Eio] ^12 IH<HH ^o]i^ C ^ L HJ1-E- ^JItt -g-^ 

S = #A]Jr^ #7] ^^eflo]E^ ^12 ^M^l^, =L iflJfofl 

7V£ #7] A^eilolE^ ^12 IS? #^*}^ ^7.}0L; 

<4l> ^1 ^3 tj-o.^. ^^-g ##Jl-I- ^4 fr^^^-; 

<42> ^]i s.^o\] 01^^ MJ: #<HH #7l L hH^l ^]2 IBS, C ^ %# 

Jl^r #7l #^2} *fl2 *fl3 BBS. #^*Kr *|-# ^ ^-^7l^; 

<43> AT-7] ^-B" 3*} 2}- #7l ^"^71^ ^11 IBfif ^l^AB^ #7} C ^ 

L ^ f^il ^^Jl, ^ v ^o 1 "*^ #71 ^7]-S f^s}^ *fll 

^ L #a]Jl« #71 #B3Jf ^ ^3 ^o.^ #^*Rr ^]2 
<45> ^-7) A]f-eflo]E|^ ^3 IBB^el <g^^ S "01 = ^41Jl» #^^17)^, S 



HS^S] ^Aj ^ 3)-g-] 
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1020030031969 2003/7/7 

< 47 > S. wV^tb ^HH ^ %^7)<>\ M-^^cf. £ 

21- ^ofl i4€r #tfl<3 %^7}^ Ail-eflo]EK240)^, 3*} 

(241)2]-, zj- ^Jltt 2j#iL3. #^*Hr #^(260)2}-, C SE= ^ L tffilEL # 

^IJll- ^SRr ^11 ^^f(210)2h L #^-*Kr A}2 #^^f (220)2]-, 

S wflJE. ^#3rRr *]]3 ^#^-¥-(230)2]-, #7] *]]l -^2p=L(210) 9\ aV 7 ] ^ 2 

#^pf (220)1- ^^Hr 4^" ^ ^7l(250)# £^-*B4. 

<48> Aj- 7 ) A^eflo]E^(240)^ Tfll g.^] ^-ai^s.^. ^ 2 £E S ^*}JL, %7] 

A2 IHi A*Qr «J-#^-3f S «HJ=. t^lit ^13 IB^ Aj- 7 ] A^efl 

ojEi (240)2] ^11 1H1^ 1450nm tfl^o] S «H= ^JS ^, 1550nm tfl<3<9 C MH^- 
JL, 1580nm tfl^iS] L ^Aljr^o] <g3=M, #7] ^-R- 3a}(241)2]- 

*11NM^ (240)3 ^2 ^E^. 

<49> • ^-71 3*V(241)ir $7} A^efl o] e^ (240)21 *|]2 iBl^i ^ 

<*IM C ^ L ^S— *4^7]Jl ( S ^lJ^b A^eflo]EK240)2l *fl2 

£HS ^M^H, zl ^Jfofl 7}<|J- a 0 >^^-(ASE ; Amplified Spontaneous 

Emission)* ^7} 7-^^olEi (240)2] *fl2 £ES #^th=h 

<50> _a ^ofl ^-ufl^ ^ o. -s 7 ]^ -i A j 7lJ17 4 ^ ^ tifl^L cfl^^i 

^2] ^-f- ^St X| ^ fAjifol 4>7l z]- ^-^«.(2io, 220, 

230H1 ^^71 o}#6\] ^-^flo) ^ ^7>#21 a^SH^. €^ fA| lf A zj- 

t]]<*ofl xtj-el-^ ^-^71 i*}2] SI^Al^O.S.^, -f-A] 

^ ^ ^1^2] ^ ^7j-O.S. o]*V s$#*}7} ^#5]^ ^§-2] o} ^ o) ^ 
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1020030031969 2003/7/7 

<5i> ^7} ^-^-71(250)^ ^-7] ^#^-(210)^- 4 v 7l all 2 ^^-(220) 

<£) Afol^l $1*1*M, a>7) sRV ^ €-^7](250)Sl afll IHi ^telSL L 

MH— ^Hd^ ^7] ^ *m ^^71(250)^ *fl2 5LS.S-, C ^Jl^ #71 sj-# 

^ ^-^71(250)^ *fl3 IBS 

<52> Xll ^^«.(210)^ ^7} ^$-(2U)Q, ^ ^"€(212)^, 

*1]1 ^ ^ «7](213)2K *fll o>ol^eflolE^ (214)1- i^>^, ^7) afll 
(210)^ #7] 37.K241)<q- s$ 7 ] ^ ^71(250)^ a}o)6\] ^^)s\o]^ 01 

«=)-. #7] afll #*^§pM210)^r <#7] afll ^ *m ^^-71(213)^1 C ^ L «H 

S. #71 afll ^7} #^-fK21lHH &^X\7]5L, #7] *f|l <H# ^ 7> ^ 

-R-(211)7> C ^ L ^ t^llt ^#^171^ ^*Kr I560nm^ C ^ « 0 >##* 
^71 ^-fr 3*>(241)3. f^lVc}. 
<53> ^-7] *fll ^ 7 > #^-fK211)^r ^-71 *fll SH> AjEJl ^^-7] (213)^ *fl2 SSS 

^ n. ifl^-ofl c ^ l nan. ^ai^h, Tit ^-71 4 

# ^ ^^-71(213)^ ^12 IBs #^*lcf. 4>7l >Hl JgJg ^(212)^r #7] afll o]^r 
^7} ^0.(211)=. ^^§A]7l7l 3* *fll #3 
<54> #7] 3^ ^tfl ^7l(213)-b ^7) ^7>(241)^1 afll SJE7h %7\ *fll 

^7} #^-n-(211)d] X| 2 S.^7}, ^-7} X]l ^ #^)(212H1 *fl3 SB7f ^^Jl 
m ISo)] og^^ c a£c ^ L <fc ^S^, *fl3 IIo)] o^^^ afll ^^.g. 
^12 IIS *1]2 £B1 <y?m 7}«v #### *fll IBS. #^th}. 

<55> ^-71 X]l C>ol^eflolE-l(214)^ #7l »U ^7> ^ o. (211 )^. ^- 7 ] 

^^•71(250)^ XI ^^^1^, ^"71 2)-^- §-1-71(250)^ »U IBS C 
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' % L t^llt ^-7] 4# £1-71(250)51^ ^"71 X]l #f^£ 

(210)3. <g34fe t^llt 4#t!:4. 
<56> av 7 ) x|2 %^^(220)^ L «H= t^lSt ^*Hr X]2 <H# ^7} ^-fK221)4 

, A2 #^*Hr A2 #31(222)4, 4 v 7l 4# ^ ^71(250)4 A2 3. 

H4 ^7l XI 2 ^7} 3H§-R-(221)4 Alolol] 4,4€ X]2 4^ v ^ -1^-71(223)4, 

^71 Xl2 ^7> (221)4 ^"71 #^£(260)4 A 3 #(263)4 *fl2 4°1 

#eflolEK 224)1- £^4. 
<57> 4>7l XI 2 ^#^(222)£r #7] A2 ^7} ^M22im ^^l^l ^ *V A2 

1^%* ^"71 A2 ^-g- ^7> ^^-(221)fe ^>7l XI 2 l^fl 4*11 

AS^ L ifflJE. f^llt ^*>7fl ^4. 
<58> sfr 7 ) X| 2 4# ^^-71(223)^ #7] 4^ £-^"71(250)51 X| 2 £Bi XU 

iB7>, ^-71 XI 2 <H-g- ^7> ^-9-H-(221)«fl *l)2 iH7>, ^-71 XI 2 ^ ^(222)«fl AS 

iE7} <31^°.S*| Aj-yj x| 2 4^ ^ ^ 71(223)4 XU iHl <a^€ L 

J: 4 *fl3 £Hi *fl2 XI 2 #^tb4. 

<59> Aj. 7 | x| 2 4°l#3H4(224)fe ^-71 XI 2 <H-fr ^7} #^-f}-(221)4 A o v 7l 

(260)4 XI 3 #(263)4 #7} XI 2 ^7> ^-fr(22lH14 LHfi£. 

#4 #3^(260)3. #34^, #71 #^«-(260)S.£Bi a> 7 i x| 2 ^^-f- 

(220 H <a§!4*r 4#t!-4. 

<60> £ O. C H^flC g L Hflc #^4fe 14 W^-£4, L 1H = 
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H. ^ L iffls., S MHH. ^ 7flfil 35.3. ^^6.5.^1, #7l A M)7) 

^-S- aJ^Sj- A] o]^o] 014. 

<6i> #71 ^13 ^^(230)^ S MHH. ^Jll- ^Al ? ]^. ^7} ^-a-(231)^-, 

^13 #^Kr 7113 ^ ^(232)4, #- 7 l (240)^ *|]3 #7] 

«-# ^0.(231)0] A^lofl ^^1^ ^3 4^- a]^ ^^-7l(233)Sf, #7] 

(260)^ ^1 #(261)^^ ^13 W^(230)<H1 t^Jit *K^Hr 4 

3 o>ol^efl ol eK 234)1- i^cf. 

<62> ^- 7 i ^3 ^ ^(232)^ #71 ^7> #^-8-(231)# ^ ^ ^1 ^) ^1 ^ *V ^13 ^ 

980run s}-^ eflo]7-l ^ a>-§-^. 

<63> ^-71 ^7} ^-^(231)^ #7l 74] l 0]%- ^7} #^3-(21lHH I560nm 

51 ^, ^>7l *fl3 ^ M(232HH #1^ ^13 ^^ofl 51^11 ^^go.3. 

*| S ^B. ^S.^r #-^Ml ^4. #71 f-§- ^7> ( 2 31)# ^^^7^ # 

#^ 1560nm5l s^* ^rf. 

<64> Zieiq-, ^Hfl^l ^7> ^-frl- ^^S^7l7l ^^SA-1, -g-i eflol 

^ 4-§-t> 1560nm5l #^*Rr ^^f« ^>-g-^ ^*\]%o) 

9XSX^. ^r, 15121 1560nm2l ^ ^ ^ ^£ ^ JE.^-*Hr ^spf-i- ^ 

^til^-o.^ #tfl^ W#7lSl ^ 3§-o] -g-ol^l ^] 7 } 5^4. 

#7l 1-1- ^7} ^-fr^l ^^-JLS. Ti^^Jl, aI^ej^I 

ol 7 >^^ $14. 
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#7l *fl3 5}-# ^ ^1^-71(233)^ #7l ^#eflolEK240)^ *fl3 IBl af|l 
iH7>, #7l ^7> ^-fr(231)ofl ^12 117^ ^- 7 ] ^ 3 ^(232H ^3 5E. 

S7 > S^o.^ *fll SHi oga^ 7^ ^ s «fl^ -f^s}. ^ 3 ^iHofl 

€ ^13 ^^-g: ^12 #^^cf. 
<66> ^7] ^3 o].ol^eflol B\( ?.Zd)±=- MS- o.rooi > ol. aV^I a^h/o^n^i 

»ll #(261)-4 ^SM, # 7 ] ^3 ^--^«.(230)<H]Ai S #7l # 

§W260)S #^*>JI, #71 #^(260)°!]^ #7] ^13 ^^(230)5. <^£^ 

<67> ,£ 7 | # ^«. (260 )^ #71 *fl2 #^^f(220)i ^13 ^(263)^1, #7} 2|-# £ 

1-71(250)21 ^3 Hi X|2 #(262)°1, #7l ^3 #^^f(230Hl »ll #(261) °1 

> *Dl # Ml*l 3 #(261, 262, 263)°. <^ ^ C, S, L Mfl= ^t#«# 

*fl4 #(264)0.3. aj|4 4# ^ ^71(265)^, *fl5 4# ^7l (266)# 

<6 8> #71 *fl4 sj-# ^71(265)^ #71 #^-^-(260)21 *fl 3 #(263 HI *fll £B7}, 

#7] #^^-(260)^1 X12 #(262 HI »13 IH7>, #7l *fl5 *}-# ^ ^7l (266H1 *fl2 
iH7> <a^£l^ ( # 7 ] ^bb ^71(265)21 *fll ojejig L B jjc 

2]-, 7)13 iHoll c ifflJE. ^#S# *fl2 IBS #^*lcl-. 

<69 > #71 ^5 SF# ^^-71(266)^ #71 #^^-(260)21 i #(261H1 *fl3 5LI=7h 

#71 *]14 ^^"71(265)21 »12 IBofl M 7>, #71 #^^-(260)21 4 # 

(264H1 ^2 117} ^sH, £H ofl og^^ C tjflJE. §2 L «flJ= ^#Jll-4 ^2 I 
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<70> E 30. ^ cc ^Aloflofl rtj-s ^^o] ^ # ^ 7> ^ o. # ^3§ A ] 7l7] 

^^(351)^-, zj- <|^JH ^a.(3 70 )^ ( C ^3^. ^ L «J = 

^#-¥-(310)^-. I. aflc ^-Al-a-^. M*V4- *fi9 ja-^^a.^onA 
4, S MB- ^Jlt #^*Rr ^13 ^^(330)4, ^-71 ^11 ^#^(310)sf ^-7] A 
2 ^^(320)# ^^Rr 4^ ^ ^7l(360)# i^-^cf. 
<7i> Aj- 7 ) A^eflolE-K350)ir *fll ISi %41Jl»# A2 iBS #^*>i, Aj-71 

*ll2 lEol] <a^€ ^ S SHJE. ^jr* ^ 3 iH5 _ ^3^4. Aj. 7 i A^efloi 

BK250)^ *fll ISib 1450nm ifl^sl S «H= 1550nm tflo^ C SS = 

MJL, 1580nm cfl^^ L «JU= <^£H, #7l ^o. ^^(3 51) ^ 

^•71 ^i^5flo]E^(350)^ ^112 £E S 
<72> Aj.71 ^ o. ^7>(351)^ #7) ^^ e1 )o]Ei(350)^ *fl2 IH^H #e3<g ^-ai^ ^ 

°fl>H C * L "IE, ^jr^ ^zH^jl, s ^ A^eflojE^ (350)^1 ^2 

IBS ti_UM7l^ ( =l iflJjLofl ^ « 0 V # # (ASE ; Amplified Spontaneous 

Emission)^: #7] ^^]}o]B\(350)^ z\)2 £ES #^t}. 

AJ-71 4^ ^^71(360)^ #7] afli ^^(310)4 #71 X|2 W^(320) 

01 Afol^l ^I^d}, Aj- 7 i ^ a}e» ^-^-71(360)^ *fll IS1 ^-a]^ ^ojj ^ L 

#41Jl# ^2 C «j£ #4!JL«- ^13 III 

A oM W^(310)^ *fll <H# $7} #^(311)21-, *)U ^ ^€(312)4, 
^1 « ^ £tM (313)4, *U °W#*Me1(314)« IW, Aj- 7l ^ o. 
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(351)4 #7l 4# ^i* £-^-71(360)3 *fll <3 £1.2.5.4 n tfl-^ofl oi^si C 51 

L <fc #71 o. 34(351)31 #3^4. 

.^7} #^(321)4, #71 »)2 <Hig- 34 ^-fr(321)* ^4^71 4tt 7fl2 

- _ - — ' , , w - i -io i_: -i vi_ s x i wuu^ jxjnJ^f "jf yj A|jz °-| 

# ^7f #^-£K321)3 4°l°il 4*1£ ^12 4# ^4(323)4, #71 ^12 <H# 3 

4 M-fK32lHH ^3 L ^S-i- #71 #ej«( 3 70)3 afl3 ^(373)o.S #^ 

*U, #71 #3^(370 H14 n tfltLs <ga|£|^ ^ife 4#4^ X| 2 o>ol^ efl olEi 
(324)1- a^t)-. 

< 76 > #71 *fl 3 *WN330)te S ^44fc ^ # ^o. (331) ^ i 

^13 q^-ir #3*Rr ^13 ^ (332)4, #7l *)^$] o] (350)3 ^3 1E4 #7l 
^7> ^-R-(331)3 4°H1 4*1£ ^13 4# ^ ^71(333)4, #71 ## ^7> 

^■fr(33i)e %*g*)7}7) 43- 3^4 x) 5 #34^ £ - (340)# ^ 

iW4. 

#71 ♦# $7} #^(331)^r #7) ^13 4# ^ ^^"71(333)3 *}2 5LS4 #7l 
^ £-f-(340Hl ^3^ sac*}, #71 ^13 4# &q **7l(333)SJM 4 
tf ***4. #71 ^13 ^#4, ^15 ^^^13*fl %*$%<Lsm, =i xfl^-ofl 333 s 

<78 > #71 ^|3 4# &q ^^-71(333)^ #71 4 MM 4 (350)4 ^3 S.H°\) *fll IB7} 

. #71 ^7> ^-^-(331)0)1 ^12 117}, #71 ^13 &g ^(342)ofl *fl 3 i H 7> <g 



<77> 
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^2 ISt #7} 1-1- ^7f ^-fr(331)S. #^*Vcf. 

<79> ^V7) ^3 ^ ^-^(332)^r <$7) ^ 7> ^-fr (331)1- ^^7] W 980nm 

<so> jgjg H.l-(340)^- #7] 1-1- ^7} ^~f|-(331)4 ^3:4, -'6-7] #^(370) 

-8-71 »# ^7> #^-B-(331)^S #^4. #4 ^ S^-(340)^ *fl4 4# *i 
«j ^4(343)4, n. tfl^H ^|*l ^ #### -3.^- ^ 4 ^7} 
#^-£K341)4, -8-71 *f|4 % 7 } ^^(341)» ^4?14 4tt *fl4 #3 

*>£r *fl4 ^ #€(342)4, #4 #^-^-(370)5. S #^1J:« #^4^, #4 #^ 

Y(370)S-^Ei ^3 ^s.«. (330)s ^JlI- 4#*Rr ^)13 

4°1#3H4 (344)4, 44(345)*- 

<8i> #4 ^4 4# ^ ^4(343)^r -8-71 !-# ^7> #<^(331H1 ^]1 5LB7>, # 

7} ^14 ^ #€(342)«1) ^13 XH7V, -#4 *fl3 4# ^7> #^-fK34lH ^12 £E7} 
^4. ^4 *l)4 4# ^ ^4(343)^ -#7] x{}3 ^7> ^^-(341)<>1H 

4t I560nm 4^4 *fl5 *fll II£ #^4. 

<82> # 7 j ^4 ^ #€(342)£r #7] ^3 4# ^4 #^-R-(341)«- ^4?14 4*1 *)1 

4 %3$%-$r ^ $1^ tilH^l 3144 4-§-*l-4, #4 ^14 4# ^ ^4 

(343)4 ^]3 Ilofl <g^^4. 
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<85> 
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#7l Xl3 <H# ^7} %^M341)^ ^7) Xl4 4# ^ ^^-71(343)^] X| 2 ISsf, 

^^(345)S #^4. #7] ^o. z^].^)^ ^ 7] ^ % 7} #^c>_ (341) ^ 

7>*g}- « 0 >#^ ^-71 Xl3 ^7> ^-fr(341)S ^Al^cf. Aj- 7 ) ^ o. Q^} 

(345HH tilA^ 7}^ 4V 7 , ^ 3 ^ 7f %mo_ (m1)6{] ^ --^c.^ 

#71 Xl4 4# ^ ^^-71(343)^1 Xl2 IBS #^€4. #7l XI 5 
>S-7l Xl3 <X# ^7> ^H3-£K341HH iseonm^ 7>^- o.^ f ## ^ 

^-fr ^7l(331)# ^^^1^]^. 

#71 ^-B- 37}(345)^ #71 Xl3 ^7> ^-^-(341)^ #7] Xl3 oH^eilol 

Ei(344)ofl g^o^ o 1 o.^ ; s$ 7] m ^ ^o. (341)o1lAi ^ 

* #71 XI 3 <X# ^7> ^-^-(341)S ^AVAl^cf. 

1560nm2l X|5 flfl** *# ^7> a>*^o. S ^ , 

It 5^ %^ cl if-^ ^J7 £ W^7l^| ^Ol 7^>Cf^ ol^ol 

^O.S OjSlH, ^ £fS] ^*j°l -g-Ol^JZ, 3S3g £ = 

^ ^# ^-7>7> #^5^ o]^ol 01 cf, 

#71 #^-¥-(370)^ #71 XI 2 #^RK320H1 X13 ^(373)^5. L 

^JL<4, Aj-71 4# <M ^^71(360)^1 X13 lE^] ^ 2 ^ (372) o.^ og % 

3 C <fc ^S^, #71 X13 ^^(330)Sf <g^^ XII #(371) o S <ya*g s 

X14 ^-(374)o^ #^ W . #7) #a^(370)fe Xl5 4# £tq ^71(375) 

^, X16 s}-# ^^-71(376)^: £^4. 
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W *\}5 st\r# ^^-71(375)^ #7] #^(370)^ ^ 3 #(373H1 afli £e 7 ^ 

#(372H1 ^13 iH7>, #7] *fl6 ^ £SM(376)o1| ^ ^ 2 a 

B7> ojcf. ^ ^ ^^-71(376)^ ^- 7 i ^5 ^ ^ ^^- 7l 

(375)3] x\]2 IBi X)l 1S7}, ^-7] #3-^(370)3 *U £ (371)41 *fl 3 IS;}, 
#^(370)2] *]|4 #(374H1 ^12 <#&s\d\7t o)nJ- 

5 — > — » r i /v\ i . 

^- ^15 4# ^7} (375)3 afll g ^13 IB1 L g C ifflS # 

*!JL^ ^7] *j| 5 ^ ^7) (375)3 ^]2 SIS #^ ^, ^-7) 7^16 

^^-71(376)^ iH^l <a§^th ^"71 ^16 « ^ ^^- 7 l(3 76 )^ ^ ^ofl oj 



[#^3 Jljz)-] 

Sl-ol o^^j ol^ofl ^71 ^ ^ #-g- ^ Al 7)- oj^ol 014. 

« ^7> ^*<a] ^ *W¥" iflJjLofl^ 1560nm 

7+t «<M^# ^%OJi. Af-g-^C^*) ^^s).7> 7}^*>rf^ o!^4 ^AJ. H1 %# o] y} 
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1] 

S tfflH ^ C HHS. ^KIJls} l ifflH. ^ 311-1- ^ Slfe- %tfl^ # 

1 IBH °U^£ ^'ils-i-g- ^2 £Hi *^*>J1 ( <#7] *{|2 £B1 

it S ^ *fl3 IBS #^*Rr ^l-siH^; 

#7l >H€^ 0 1^^ ^12 £EoflA^ %x\s. C ^ L MHi= M^fe 

^l^lJl, S MJ:^ $7] ^\^}o]B\2\ A\2 IBS ^W^M, ^ tfl^ 

#### #7] ^-teflolE^ ^12 IBS #^*>^ ^^>4; 
1 tfl^l ^13 f^lif *)H #^*Kr M 

*fll IB1 #7] L aflc jgvgjfc^. ^12 IBS., C ^ 

Jl^r ^"71 A2 ^ *fl3 IBB #^*Rr sH v ^-^lfif; 

A J-7l ^Hi-R- Aj. 7 l 4^. ^igfi «-^-7l^ ^ii ib4 -a^^s*! ^-7] c ^ 

^; 

#71 5}-^ ^ ^7lSl ^12 IBB^Ej <y^^ L t^llt ^M?H, ^ 
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MB- #7l *fli ^o. S #3*Rr ^]3 Stftf* f^o^ 

a U I O ^ J 

1*<H 91°]*), #7l A] i 

#71 C*L|£ ^3§1# C #### ^1 

#71 ^7} ^-fr* V**)^] ^ jgagjg-* ^ 4 

#71 #^-fj- M£ 5L^o\] 333 C * L »J£ ^ilJL^, #71 ^1 

^ ^13 £1^ ^ ^3§^ ^ ^ ^ ^ o.^ ^ 

^ ^12 #71 ^2 iSofl Oj^ig C yjjc Hj-^-g-^. A> 7 ] ^ X £ E 

^- #^V-nr *fll sf# ^ ^7l<4; 

#71 c^-^- ^ ^. 7] ^ ^BH « t7 |o] ^ 15L e<2]. c^S^ # 7 | 

4# ^ ^^7lSl *fll IH^ C ^ L ^#S# #^§>J1 ( # 7 | ^ «^- 7l 

#71 ^11 ff^^S ^sjfe *1-1&*H=- *fll o>oi^ efl oiEil- i^-^ 
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3] 

*fll SE^r 2 *<H1 ^o^, 

^"71 <H# $7> ^-frfe ^-71 ^13 1560nm 
[3^8" 4] 

sj-^j- ^7io] 2,12 ^ U ^e^i i ^ 

4, -*7l 7fl 2 ^ ^ 3 ^ og^ € ^ 4M ^ 2 ^ ^ 7> 

<g^^ 7fl 2 IBS. #3j*Hf 7fl 2 sj-tf <J^- 7 1^ ; 
^-71 7fl 2 <H# ^7> ^-71 #a« <q ^ 3 ^ a}^^ a o v 71 ^» o] ^ 3 

^A^L L«H- %*\3LW #3*U, ^"71 #^« S « Ei ^ 2 ^^"ofl og^ 

51^ 7>^>^ 7^12 ^ol^eflolE^ i^-^ sg.^oi ^s. 7] _ 

5] 
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A <M 312 3U IHI L ^ #7) 4# ^ 

^-^-71^ 313 iHSf <$.^Q 313 C 3l2 ISS *^*Rr 

314 ^ ^^-71^; 

^■7] 313 <£^& ^13 °a^^ S ^Ji^, 3U i*K> 

AjES ^7]£] 3]2 SS^l 31 1 I^oj] oj^jg c ^ L 312 ±SS 

#^*Rr 3]5 4^ ^ ^^"7)» i^"f-§- ^-^^.S ^-cfl^ W^7l. 

6] 

311 5^1, #7} 313 

7>^- y o v #^ 313 ^fl ^^iLS*| S MH-S. ^Jll- 7]^ 

^7> ^-8-4; 

^71 ^^§Al7l7l ^ 313 ^^-g- #^Br 313 ^ ^4 

> 

#7l ^t^H^s} 313 5.H2f 311 ISl «<M^ ^ S >ffiJ= 

^Sfif, ^71 313 ^ ^4 ^3 SHi 313 ^^^-i: #7l ^ 

7> 31 2 5. 2=. 3. #^Kr 313 4# ^ ^t^lsf; 

^•71 ^7f #^-fMH ^£ S ifflH. M« ^71 311 

^71 ^7} 313 #^H*-3. <?^5lfe #4lJL« ^5>fe 313 ^H* 

Iffl: #f^7l. 
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7] 

XI 6*M 9X°]^, 

#7l Xl3 W^^r #7l »f- ^7> #^-fHt ^^^I7l7l fl^r >fl 5 
8] 

X| 6*8- SL^r 7^-Xl A oM ^ 

XI 4 #^*Rr X|4 ^ 

A J"7] XI 4 ^^^1 SlSfl ^^AS*), XI 5 ^^^-ir 71 ^ X]3 <X^g- ^7> # 

aJ-71 ^f- ^-a-sf <S^€ X]l 5LH^1 S Mfi^ Misf, ^7l X14 

^ X13 ISi #7] XI 4 ^^-fr -*7l XI 3 M-H-^ 

<a^€ XI 2 IBS. #7] XI 3 <X"g- ^7} ^-frS-^-B) XI 2 iBXl <g§?^ ^-71 

XI 5 #7l f-# %7\ %^S. #3*Kr XI 6 « ^ 1^-71^-; 

n vfl^-o]] <ge^ s «3n #^IJ:» A c v 7l #^-¥-^ XI 1 ^7} 
^S-^t] ^7) XI 3 ^-^^ iflJjLs. *J-#*Rr XI 3 o>ol^eflo]E-]S>l-; 

#71 X]3 <X# ^7> ^-B-^ S XflH. #7} XI 5 

^ ^€ #XH, ^71 S HEH. Mil #71 XI 3 ^H^efloiE^ #^*Vui,#7l XI 5 
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#7} AYS <H# ^7} ^^S. 



#^ ^J-: 2003/7/7 



9] 

*i| 8#°i| 

* #7l *j|6 « ^ ^7]2\ A] 2 11^ k^o s 

W^l . 

10] 

^7} ^-fr 23 7,}^ ^ o. ^ ^ ^3 ^ ^ ^ o.oflAi #71 ^5 

#71 *fl3 %7\ «.UH7l7l 71^^^ ^711- £±r H^ZZ. 



11] 
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#§J <§]*>: 2003/7/7 

#71 a||3 ^ 980™,^ ^ *ll3 #^*hg- JHJo.^ 



13 T 1 * 12] 

#71 ^13 <H# ^-B-^ I560nm ^ 5 ^^.g. ^3 o. s ^ 
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M ^^>: 2003/7/7 
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